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[item 1. Energy Storage Systehas.]
ARTICLE 706 Energy Storage Systems

I._General ) -
706.1 Scope. This article applies to all permanently installed energy storage systems (ESS) operating at over 50
volts ac or 60 volts dc that may be stand-alone or interactive with other electric power production sources. '
Informational Note: The following standards are frequently referenced for the installation of enerqgy storage
systems:
(1) NFPA 111-2013, Standard on Stored Electrical Energy Emergency and Standb stems
(2) IEEE 484-2008, Recommended Practice for Installation Design and Installation of Vented Lead-Acid
Batteries for Stationary Applications
(3) IEEE 485-1997, Recommended Practice for Sizing Vented Lead-Acid Storage Batteries for Stationary
Applications
(4) IEEE 1145-2007, Recommended Practice for Installation and Maintenance of Nickel-Cadmium Batteries
for Photovoltaic (PV) Systems ' '

) [EEE 1187-2002, Recommended Practice for Instailation Design, and Instaliation of Valve-Regulated
Lead-Acid Batteries for Stationary Applications

(6) IEEE 1 578-2007, Recommiended Practice for Stationary Battery Electrolyte Spill Containment and
Management

(7) IEEE 1635/ASHRAE 21-201 2, Guide for the Ventilation and Thermal Management of Batteries for
Stationary Applications

(8) UL 810A, Elsctrochemical Capacitors
(9) UL 1973, Batteries for Use in Light Electric Rail (LER) Applications and Stationa[z Applications

DGS BSC TP-103 (Rev. 7/1 4) Final Express Terms June 1, 2017

Rulemaking file SFM 03/16 - Part 3 - 2016 Inter. Cycle 1of 12 Final Express Terms
Office of the State Fire Marshal




STATE OF CALIFORNIA
BUILDING STANDARDS COMMISSION

(10) UL 1989, Standard for Standby Batteries
(11) UL Subject 2436, Spill Containment For Stationary Lead Acid Battery System.

(12) UL Subject 9540, Safety of Energy Storage Systems and Equipment
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=<1
=
‘a2
=
w
£
1=
-
&

706.2 Definitions.

Battery. Two or more cells connected toqether electrically in series, in parallel, or a combination of both to provide
the required operaling voltage and current levels.

Cell. The basic electrochemical unit characterized by an anode and a cathode, used to receive, store, and deliver
electrical energy. '

Container. A vessel that holds the plates, electrolyte. and other elements of a single unit, comprised of one or
more cells, in a battery. It can be referred to as a jar or case.

Diversion Charge Controller. Equipment that requlates the charqing process of an ESS by diverting power from
enerqy storage to direct-current or alternating-current loads or fo an interconnected utility service.

Electrolyte. The medium that provides the ion transport mechanism between the positive and negative electrodes

of a cell.

Energy Storage System (ESS). One or more components assembled together capable of storing energy for use at

a future time. ESS(s) can include but is not limited to batteries, capacitors, and kinetic ener devices (e.q.
flywheels and compressed air). These systems can have ac or dc output for utilization and can include inverters and
converters to change stored energy into electrical energy.

Enerqy Storage System, Self-Contained. Ener: storage systems where the components such as cells, balteries, or
modules and any necessary controls, ventilation, illumination, fire_suppression, or alarm systems are assembled.
installed, and packaged into a singular energy storage container or unit.

Informational Note: Self-contained systems will enerally be manufactured by a single entit tested and listed fo

safety standards relevant to the system, and readily connected on site to the electrical system and in the case of

multiple systems to each other.

Enerqy Storage System, Pre-Engineered of Matched Components. Energy storage systems that are not self-
contained systems but instead are pre-en ineered and field-assembled using separate com, onents supplied as a
system by a singular entity that are matched and intended to be assembled as an energy storage system at the

system installation site.
Informational Note: Pre-engineered systems of maiched components for field assembly as a s stern will generall

be designed by a single entity and comprised of components that are tested and listed separately or as an

assembly.

Energy Storage System, Other. Energy storage systems that are not self-contained or. pre-engineered systems of
matched components but instead are com osed of individual components assembled as a s stem.

Informational Note: Other systems will enerally be comprised of different components combined on site to create
an ESS. Those components would generally be tested and listed to safely standards relevant to the application.

Flow Battery. An enerqy storage component similar to a fuel cell that stores its active materials in the form of two
electrolytes external to the reactor interface. When in use, the electrolytes are transferred between reactor and

storage tanks.
Informational Note: Two commercially available flow battery technologies are zinc bromine and vanadium redox,

sometimes referred to as pumped electrolyte ESS.

Intercell Connector. An electrically conductive bar or cable used to connect adjacent cells.
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Intertier Connector. Ina battery system, an electrical conductor used to connect two cells on different liers of the
same rack or different sheives of the same rack.

Inverter Input Circuit. Conductors between the inverter and the ESS in stand-alone and multimode inverter
systems.

Inverter Output Circuit. Conductors between the inverter and another

utility for an electrical production and distribution network.

Inverter Utilization Output Circuit. Conductors between the multimode or standalone inverter and ulilization
equipment.

Nominal Voltage (Battery or Cell). The value assigned to a cell or battery of a given voltage class for the purpose
of convenient designation. The operating voltage of the cell or battegzr may vary above or below this value.

Sealed Cell or Battery. A cell or battery that has no provision for the routine addition of water or electrolyte or for
external measurement of electrolyte specific gravity. ' A

Informational Note: Some cells that are considered to be sealed under

regulated lead-acid or some lithium cells, contain pressure relief valves.

Terminal. _That part of a cell contail

a post, pillar, pole, or terminal post).

lectric power production s urce, such as a
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706.5 Equipment. Monitors, controls, switches, fuses, circuit breakers, power conversion systems, inverters and
lransformers, eneray storage components, and other components of the energy storage system other than lead-acid
batteries, shall be listed . Alternatively, self-contained ESS shall be fisted as 8 complete energy storage system.

706.6 Multiple Systems. Muitiple ESSs shall be permitted to be installed in or on a single building or structure,

(2) ESS, pre-engineered of maiched components

(3) ESS, other

706.7 Disconnecting Means.

B Remote Actuation, Where controls to activate the gdisconnecting means of an ESS are nof located within sight of
the system, the disconnectin means shall be capable of being locked in the open position, in accordance with
110.25,_and the location of the controls shall be field marked on the disconnecting means.
C Busway. Where a dc busway system is installed, the disconnecting means shall be permitted to be incorporated
into the busway.

D Notification. The disconnecting means shall be legibly marked in the field. The marking shall meet the
requ (B) o}

irements of 110.21(B) and shall include the following:
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(1) Nominal ESS voltage

(2) Maximum available short-circuit current derived from the ESS

(3) The associated clearing time or ar¢ duration based on the available short-circuit current from the ESS

and associated overcurrent protective devices if applicable

(4) Date the calculation was performed

Exception: The labeling in 706.7(D)(1) through (D)(4) shall not be required if an arc flash label is applied in
accordance with acceptable industry practice.

I
equipment that provides nominal system voltage, incident energy levels. arc-flash boundaries, minimum required

levels of personal protective equipment, and o) forth.

informational Note No. 2: Battery & uipment su
particular battery model.

E Partitions and Distance. Where ener
from connected equipment, or where the circuits

shall comply with the following:

ul terminals are more than 1.5 m (5 ft
from these terminals pass throu h a wall or pattition. the installation

(1) A disconnecting means shall be Qrovided af the energy storage system end of the circujt. Fused
disconnecting means or circuit breakers shall be permitted to be used.

(2) A second disconnecting means Jocated at the connected equipment shall be installed where the
] ] equipment. Informational

ing means required by 706.7(E}(1 is not within sight of the connected

Note No. 1: For remote dis onnect controls in information technolo ment rooms, see 645.10.
Informational Note‘No. 2: For overcurrent protection of batteries, see 240.21(H).

3) Where fused disconnecling means are used. the line terminals of the disconnecting means shall be
connected toward the energy storage system terminals.

4) Disconnectin ) means shall be permitted fo be installed in energy storage system enclosures where
explosive atmospheres can exist if listed for hazardous locations.

5) Where the disconnecting means in (1) is not within sight of the disconnecting means in lacards or
directories shall be instalied at the locations of all disconnecting means indicating the location of all other

disconnecting means.

706.8 Connection to Other Energy Sources. Connection to other energy sources shall comply with the requirements
of 705.12.

A Load Disconnect. A load disconnect that has muitiple sources of power shall disconnect all energy sources

when in the off position.
B Identified Interactive Equipment. _Only inverters and ac modules listed and identified as interactive shall be

permitted on interactive_systems.

C Loss of Interactive System Power. Upon loss of primary source, an ESS with a utility interactive inverter shall
comply with the requirements of 705.40. -

D Unbalanced Interconnections. Unbalanced connections between an enerqy storage s stern and electric power
production sources shall be in accordance with 705.100.
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E Point of Connection. The point of connection between an energ
sources shall be in accordance with 705.72.
==ILeS STial De In accorgance with 705.12.

706.10 Energy Storage System Locations. Battery locations shall conform to 706.10¢A). (B), and ).

A Ventllation. Provisions appr rigte fo the energy storage technol

. , e
ventilation of any possible gases from the storage device,_if present, to prevent the accumulation of an explosive
o :

mixture, A pre-engineered or self-contained ESS shall be ermitted to provide ventilation in accordance with the
manufacturer's recommiendations and listing for the system.

Informational Note No. 1: See NFPA 1-2015, Fire Code, Chapter 52, for ventilation considerations for specific
battery chemistries.

Informational Note No. 2: Some storage technologies do not reguire ventilation.

Informational Note No. 3: A source for design of ventilation of battery systems is IEEE 1635-201 2/ASHRAE
Guideline 21-2012 Guide for the Ventilation and Thermal Management of Batteries for Stationary Applications, and
the UBC. '

Informational Note No. 4: Fire protectiqn considerations are addressed in NFPA 1-2015, Fire Code.

B Guarding of Live Parts, Guarding of live pérts shall comply with 110.27.
C Spaces About ESS Components. SQaces about the ESS shall comply with 110.26. Working space shall be
measured from the edge of the ESS modules, battery cabinets, racks, or trays. For battery racks, there shall be a

minimum clearance of 25 mm (1 in. between a cell container and an wall or structure on the side not requirin

access for maintenance. ESS modules, battery cabinets, racks, or trays shall be permitted to contact adjacent walls
or structures, provided that the batter shelf has a free air space for not less than 90 percent of its length. Pre-
Mi - : : 7 _

: ith a e _— =
Informational Note: Additional space is often needed fo accom quip g equip , tray
removal, or spill containment.

, 0
where the work space is illuminate
following:

1) Expose personnel to ener: ized system components while erforming maintenance on the luminaires in

the system space

(2) Create a hazard to the system or system components upon failure of the luminaire

706.11 Directory. ESS shall be indicated by 706.11(A) and (B). The markings or labels shall be in accordance with
110.21(B).

. A permanent plague or director denoting all electric power sources on or in the premises shall be

installed at each service equipment location and at Iocations of all electric power proguction sources capable of
being interconnected, ‘

Exception: Installations with large numbers of power production sources shall be permitted to be designated by
groups.
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electrical power system.

COMMISSION
I1. Circuit Requirements -'b JUN 20 2017
706.20 Circuit Sizing and Current. N\ APPROVED
A Maximum Rated Current for a Specific Circuit. The maximum current Torke Sne i lrcuif shall be calculated

in accordance with 706.20(A)(1) through (A)(5).
1 Nameplate-Rated Circuit Current. The nameplate(s)-rated circuit current shall be the rated current indicated on

the ESS nameplate(s) or system listing for pre-engineered or self-contained systems of matched components
intended for field assembly as a system.

2 Inverter Output Circuit Current. The maximum current shall be the inverter continuous output current rating.

3 Inverter Input Circuit Current. The maximum current shall be the continuous inverter input current rating when

the inverter is producing rated power at the lowest input voltage.

4 inverter Utilization Output Circuit Current. The maximum current shall be the continuous inverter output
current rating when the inverter is producing rated power at the lowest input voltage.

5 DC to DC Converter Output Current. The maximum current shall be the dc-to-dc converter continuous output
current rating.

B Conductor Ampacity and Overcurrent Device Ratings. The ampacity of the feeder circuit conductors from the
ESS(s) fo the wiring system serving the loads to be serviced by the system shall not be less than the greater of the

(1) nameplate(s) rated circuit current as determined in accordance with 706, 20(A) or (2) the rating of the ESS(s)
overcurrent protective device(s).

C Ampacity of Grounded or Neutral Conductor. If the output of a single-phase, 2-wire ESS outpul(s) is
connected to the grounded or neutral conductor and a single ungrounded conductor of a 3-wire system or.of a 3-

hase, 4-wire, wye-connected system, the maximum unbalanced neutral load current lus the ESS(s) output ratin
shall not exceed the ampacity of the grounded or neutral conductor.

706.21 Overcurrent Protection.

A Circuits and Equipment. ESS circuit conductors shall be protected in accordance with the re
Article 240. Protection devices for ESS circuits shall be in accordance with the requirements of 706.21(B) through

(F). Circuits shall be protected at the source from overcurrent.
B Overcurrent Device Ampere Ratings. Overcurrent protective devices, where required, shall be rated in

accordance with Article 240 and the rating provided on systems serving the ESS and shall be not less than 125
percent of the maximum currents calculated in 706.20(A).

C Direct Current Rating. - Overcurrent rotective deviges, either fuses or circuit breakers. used in any dc portion of
an ESS shall be listed and for dc and shall have the appropriate voltage, current_and interrupting ratings for the
application.

D Current Limiting. A listed and labeled current-limiting overcurrent protective device shall be installed adjacent to
the ESS for each dc output circuit.

Exceplion: Where current-limiting overcurrent protection is provided for the dc output circuits of a listed ESS,
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additional current-limiting overcurrent devices shall not be required.

.E Location. Where ESS input and outout terminals are more than 1.5 m (5 fi) from connected equipment or where

the circuits from these terminals pass through a wall or partition, overcurrent protection shall be provided at the ESS.

706.23 Charge Control.

A General. Provisions shall be provided to control the charging process of the ESS. All adjustable means for
control of the charging process shall be accessible only to qualified persons.
Informational Note: Certain types of energy storage equipment such as valve-requlated lead gcid or nickel

cadmium can exgerience_thermal‘ failure when overcharged.
B 'DiVerslqn Charge Controller.

1 Sole Means of Requlating Char: ing. An ESS employing a diversion charge controller as the sole means of

requlating charging shall be equipped with a second independent means to prevent overcharging of the storage
device.

2 Circuits with Diversion Charge antroller and Diversion Load. Circuits containing a diversion charge
controller and a diversion load shail comply with the following: . ’

1) The current rating of the diversion load shall be less than or equal to the current rating of the diversion
load charge controller. The voltage rating of the diversion load shall be greater than the maximum ESS

voltage. The power rating of the diversion load shall be at least 150 percent of the power rating of the
charging source,

(2) The conductor ampacity and the rating of the overcurrent device for this cireuit shall be at least 150
percent of the maximum current rating of the diversion charge controller.

3 Energy Storage Systems Usin. Utility-Interactive Inverters. Syslems usin utility-interactive inverters to

control energy storage state-of-charge by diverting excess power into the utility system shall comply with
706.23(B)(3)(a) and (B)(3)(b).
(a) These systems shalf not be required to comply with 706.23(B)(2).

(b) These systems shall have a second, independent means of controlling the ESS charging process for

use when the utility is not present or when the primary charge controlier fails or is disabled.

C Charge Controllers and DC-to-DC Converters. Where charge controllers and other DC-to-DC power

converters that increase or decrease the output current or output voltage with respect to the input current or input
voltage are installed. all of the following shall apply:

{1) The ampacity of the conductors in output circuits shall be based on the maximum rated continuous
output current of the charge controller or converter for the selected output voltage range.

2) The voltage rating of the output circuits shall be based on the maximum voltage output of the cha e

controller or converter for the selected output volfage range.

lll. Electrochemical Energy Storage Systems Part Il of this article applies to ESSs that are comprised of sealed and
non-sealed cells or batterie

S or system modules that are comprised of multiple sealed cells or batteries that are niot
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components within a listed product.
Informational Note: An energy storage component, such as patteries, that are integrated info a larger piece of listed
equipment, such as an uninterruptible power supply (UPS), are examples of components within a listed product.

706.30 Installation of Batteries.

AV e ————

A Dwelling Units. _An ESS for dwelling units shall not exceed 100 volts between conductors or to ground.

Exception: Where live parts are not accessible during routine ESS maintenance, an ESS voltage exceeding 100

volts shall be permitied.

B Disconnection of Series Battery Circuits. Battery circuits subject to field servicing, where exceeding 240 volts
nominal between conductors or to round. shall have provisions to disconnect the series-connected strings into

segments not exceeding 240 volts nominal for mainténance by qualified persons. Non—load-break bolted or plug-in

disconnects shall be permitted.

disconnect the grounded circuit conductor(s) for the remainder of any other electrical system. A non-load-break-

rated switch shall be permitted to be used as a disconnecting means. :
D Storage Systems of More Than 100 Volts. On ESS exceeding 100 volts between the conductors or to ground,

the battery circuits shall be permitted fo operate with ungrounded conductors, provided a ground-fault detector and
indicator is installed to monitor for ground faults within the storage system.

706.31 Battery and Cell Terminations.

A Corrosion Prevention. Antioxidant material suitable for the battery connection shall be used when
recommended by the battery or cell manufacturer.

Informational Note: The battery manufacturer's installation and instruction manual can be used for guidance for

acceptable materials.

B Intercell and Intertier Conductors and Connections. The ampacity of field-assembled intercell and intertier

connectors and conductors shall be of such cross-sectional area that the temperature rise under maximum load
conditions and at maximum ambient temperature shall not exceed the safe operating temperature of the conductor
insulation or of the material of the conductor supports. '

Informational Note: Conductors sized to prevent a vollage drop exceeding 3 percent of maximum anticipated load,
and where the maximum total voltage drop to the furthest point of connection does not exceed 5 percent, may not be
appropriate for all battery applications. IEEE 1 375-2003, Guide for the Protection of Stationary Battery Systems,

provides guidance for overcurrent protection and associated cable sizing.

C Battery Terminals. Electrical connections to_the battery and the cable(s) between cells on separate fevels or
racks shall not put mechanical strain on the battery terminals, Terminal plates shall be used where practicable.

706.32 Battery Interconnections. Flexible cables. as identified in Arlicle 400, in sizes 2/0 AWG and larger shall be
permitted within the battery enclosure from battery terminals to a nearby junction box where they shall be connected
to an approved wiring method. Flexible battery cables shall also be permitted between batteries and cells within the
battery enclosure. Such cables shall be listed and identified as moisture resistant. Flexible, fine-stranded cables
shall only be used with terminals, lugs, devices, or connectors in accordance with 110.14.

706.33 Accessibility. The terminals of all cells or multicell units shall be readily accessible for readings, inspection,
and cleaning where required by the equipment design. One side of transparent battery cor_atainers shall be readily

accessible for inspection of the internal components.
706.34 Battery Locations. Battery locations shall conform to 706.34(A), (B), and (C).

CA BUILDING STANDARDS
COMMISSION

A Live Parts. Guarding of live parts shall comply with 110.27.
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B Top Terminal Batteries. Where to terminal batteries are installed on tiered racks or on shelves of batte
cabinets, working space in accordarnce with the storage equipment manufacturer’s instructions shall be provided
between the highest point on a storage system component and the row. shelf or ceiling above that point.

Informational Note: IEEE 1187 provides guidance for top clearance of VRLA batteries, which are the most
commonly used battery in cabinets.

C Gas Piping. Gas piping shall not be permitted in dedicated battery rooms.

1V. Flow Battery Energy Storage Systems Part IV applies to ESSs composed of or containing flow batteries.
706.40 General. All electrical connections o and from the system and system components shall be in accordance
with the applicable provisions of Article 692

. The system and system components shall also meet the provisions of

Parts | and Il of this article. Unless otherwise directed by this article, flow battery ESS shall comply with the
applicable provisions of Article 692,

706.41 Electrolyte Classification. The electrolyte s) that are acceptable for use in the batteries associated with the
ESS shall be identified by name and chemical composition. Such identification shall be rovided by readil

discernable signage adjacent to every location in the system where the electrolyte can be put into or taken out of the
system. ’

706.42 Electrolyte Containment. Flow battery systems shall be provided with a means for electro! e containment to

prevent spills of electrolyte from the system. An alarm System shall be provided to signal an electrolyte leak from the
system. Electrical wiring and connections shall be located a

nd routed in & manner that mitigates the potential for
exposure to electrolytes. -

706.43 Flow Controls. Controls shali be provided to safely shut down the system in the event of electrolyte blockage.
706.44 Pumps and Other Fluid Handling Equipment. Pumps and other fluid handling equipment are to be
rated/specified suitable for exposure lo the electrolytes.

V. Other Energy Storage Technologies The provisions of Part V apply to ESSs usin other technologies intended to

store energy and when there is a demand for electrical power to use the stored enerqgy to generate the needed
ower,

706.50 General. Al electrical connections to and from the system and system components shall be in accordance
with the applicable provisions of this Code. Unless otherwise directed by this article other enerqy storage
technologies shall comply with the applicable provisions of Part ji] of Article 705.

Notation

Authority: Health and Safety Code Sections 1250, 1569.72, 1569.78, 1568.02, 1502, 1597.44, 1597.65,
13108, 13143, 13143.9, 13146, 13210, 13211, 17921, 18949.2, Public Education Code 17074.50
Reference(s). Health and Safety Code Sections 13143, 13211, 18949.2

CA BUILDING STANDARDS
—COUNISSION
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210.12 Arc-Fault Circuit-Interrupter Protection. Arc fault circuit-interrupter protection shall be provi :
required in 210.12(A) (B),-and (C). The arc-fault circuit interrupter shall be installed in a readily accessible location.
[(A) (1) thru (5) not shown]

{6) Where a listed metal or nonmetallic conduit or tubing or Type MC cable is encased in not less than 50 mm @
in.) of concrete for the portion of the branch circuit between the branch-circuit overcurrent device and the first outlet,
it shall be permitted to install a listed outlet branch-circuit type AFCI at the first
outlet to provide protection for the remaining portion of the branch circuit.

Exception: Where an individual branch circuit to a fire alarm system installed in accordance with 760.4] (B) or

760.121(B) is installed in RMC, IMC, EMT, or steel sheathed cable, Type AC or T Yype MC, meeting the

[item 2. NFPA 72 edition updates.]
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requirements of 250.118, with metal outlet and junction boxes, AFCI protection shall be permitted to be omitted.
Informational Note No. 1: For information on combination-type and branch/feeder-type arc-fault circuit
interrupters, see UL 1699-2011, Standard for Arc-Fault Circuit Interrupters. For information on outlet
branch-circuit type arc-fault circuit interrupters, see UL Subject 1699A, Outline of Investigation for Outlet
Branch Circuit Arc-Fault Circuit-Interrupters.
For information on system combination AFCls, see UL Subject 1699C, Outline of Investigation Jor System

Combination Arc-Fault Circuit Interrupfters.
Informational Note No. 2: See 29.6.3(5) of NFPA 72-2013 2016, National Fire Alarm and Signaling Code,

for information related to secondary power-supply requirements for smoke alarms installed in dwelling
units.

Informational Note No. 3: See 760.41(B) and 760.121(B) for powe G :
alarm systems. COMMISSION

JUN 20 2017

ments for fire

640.3 Locations and Other Articles. Circuits and
equipment shall comply with 640.3(A) through (M), as
applicable.

[(A) thru (I) not shown] -

(J) Combination Systems. Where the authority having jurisdiction permits andiosystentsTor paging or music, or
both, to be combined with fire alarm systems, the wiring shall comply

with Article 760. Informational Note: For installation requirements for such combination systems, refer to NFPA4 72-
2013 2016, National Fire Alarm and Signaling Code.

640.9 Wiring Methods.

[(A) (1) thru (3) not shown]

(B) Auxiliary Power Supply Wiring. Equipment that has a separate input for an auxiliary power supply shall be
wired in compliance with Article 725. Battery installation shall be in accordance with Article 480. This section shall
not apply to the use of uninterruptible power supply (UPS) equipment, or other sources of supply, that are intended
to act as a direct replacement for the primary circuit power source and are connected to the primary circuit input.
Informational Note: Refer to NFPA 72-2043 2016, National Fire Alarm and Signaling Code, where equipment is

used for a fire alarm system.

(C) Output Wiring and Listing of Amplifiers. Amplifiers with output circuits carrying audio program signals shall
be permitted to employ Class 1, Class 2, or Class 3 wiring where the amplifier is listed and marked for use with the
specific class of wiring method. Such listing shall ensure the energy output is equivalent to the shock and fire risk of
the same class as stated in Article 725. Overcurrent

protection shall be provided and shall be permitted to be inherent in the amplifier.

Audio amplifier output circuits wired using Class 1 wiring methods shall be considered equivalent to Class 1 circuits
and shall be installed in accordance with 725.46, where applicable. Audio amplifier output circuits wired using Class
2 or Class 3 wiring methods shall be considered equivalent to Class 2 or Class 3 circuits, respectively. They shall use
conductors insulated at not less than the requirements of 725.179 and shall be installed in accordance with 725.133
and 725.154.

Informational Note No. 1: ANSI/UL 1711-2006, Amplifiers for Fire Protective Signaling Systems, contains
requirements for the listing of amplifiers used for fire alarm systems in compliance with NFP4 72- 2633 2016,
National Fire Alarm and Signaling Code.

Informational Note No. 2: Examples of requirements for listing amplifiers used in residential, commercial, and
professional use are found in ANSI/UL 813-1996, Commercial Audio Equipment; ANSI/UL 1419-2011,
Professional Video and Audio Equipment; ANSI/UL 1492-2010, Audio-Video Products and Accessories; ANSI/UL
6500-2006, Audio/Video and Musical Instrument Apparatus for Household, Commercial, and Similar Use; and UL
62368-1-2012, Audio/Video, Information and Communication Technology Equipment- Part 1: Safety Requirements.

645.10 Disconnecting Means. An approved means shall be provided to disconnect power to all electronic
equipment in the information technology equipment room ot in designated zones within the room. There shall also be
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a similar approved means to disconnect the power to all dedicated HVAC systems serving the room or designated
zones and shall cause all required fire/smoke dampers to close. The disconnecting means shall comply with either
645.10(A) or (B).

Exception: Installations qualifying under the provisions of Article 685.

[(A) not shown]

(B) Critical Operations Data Systems. Remote disconnecting controls shall not be required for critical operations
data systems when all the following conditions are met:

[(1) and (2) not shown] .

(3) A smoke-sensing fire detection system is in place.

Informational Note: For further information, see NFP4 72-2013 2016, National Fire Alarm and Signaling Code.

760.1 Scope. This article covers the installation of wiring and equipment of fire alarm systems including all circuits
controlled and powered by the fire alarm system.

Informational Note No. 1: Fire alarm systems include fire detection and alarm notification, guards tour, sprinkler
water flow, and sprinkler supervisory systems. Gircuits controlled and powered by the fire.alarm system include
circuits for the control of building systems safety functions, elevator capture, elevator shutdown, door release, smoke
doors and damper control, fire doors and damper control and fan shutdown, but only where these circuits are
powered by and controlled by the fire alarm system. For further information on the installation and monitoring for
integrity requirements for fire alarm systems, refer to the NFPA 722043 2016, National Fire Alarm and Signaling
Code.

Informational Note No. 2: Class 1, 2, and 3 circuits are defined in Article 725.

760.1.1 Equipment and Systems. [SFM] Fire alarm equipment and systems required to be installed in any

occupancy within the scope of these regulations shall conform to the applicable performance and construction
standards specified in NFPA4 72-2043 2016.

(2) Electrical Circuit Protective System. Cables specified in 760.176(C), (D), (E), and (F)(1), that are part of an
electrical circuit protective system, shall be identified with the protective system number and hourly rating printed on
the outer jacket of the cable and installed in accordance with the listing of the protective system.

Informational Note No. 1: Fire alarm circuit integrity (CI) cable and electrical circuit protective systems may

be used for fire alarm cireuits to comply with the survivability requirements of NFPA 72-2043 2016, National Fire

Alarm and Signaling Code, 24.4.8.5.3 and 24.4.8.5 .4, that the circuit maintain its electrical function during fire
conditions for a defined period of time. '

760.179 Listing and Marking of PLFA Cables and Insulated Continuous Line-Type Fire Detectors. PLFA
cables installed as wiring within buildings shall be listed as being resistant to the spread of fire and other criteria in
accordance with 760.179(A) through (H) and shall be marked in accordance with 760. 179(1). Insulated continuous
line-type fire detectors shall be listed in accordance with 760.179(7). Cable used in a wet location shall be listed for
use in wet locations or have a moisture-impervious metal sheath.

(G) Fire Alarm Circuit Integrity (CI) Cable or Electrical Circuit Protective System. Cables that are used for
survivability of critical circuits under fire conditions shall meet either 760.179(G)(1) or (G)(2) as follows:

[(1) not shown]

760.179(D), (E), (F), (H), and (G)(1), that are part of an electrical circuit protective system, shall be identified with
the protective system number and hourly rating printed on the outer jacket of the cable and installed in accordance
with the listing of the protective system.

Informational Note No. 1: Fire alarm circuit integrity (CI) cable and electrical circuit protective systems may be used
for fire alarm circuits to comply with the survivability requirements of NFP4 72-2013 2016, National Fire Alarm

and Signaling Code, 24-4-2-8-53- 24.4.8.5.3 and 24-4-2-8.5.4 24.4.8.5.4, that the circuit maintain its electrical
function during fire conditions for a defined period of time.

Informative Annex G Supervisory Control and Data Acquijsiti CADA)
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(C) Security Against Hazards. Security-against hazards shall be provided in accordance with (C)(1) through (C)(6):
[(1) thru (4) not shown]

(5) The SCADA system shall be provided with dry agent fire protection systems or double interlocked pre-action
sprinkler systems using cross-zoned detection, to minimize the threat of accidental water discharge into unprotected
equipment. The fire protection systems shall be monitored by the fire alarm system in accordance with NFPA 72
2013 2016, National Fire Alarm and Signaling Code.

Authority: Health and Safety Code Sections 1250, 1569.72, 1669.78, 1568.02, 1502, 1597.44, 1597.65,
13108, 13143, 13143.9, 13146, 13210, 13211, 17921, 18949.2, Public Education Code 17074.50
Reference(s): Health and Safety Code Sections 13143, 13211, 18849.2

[ttem 3. NFPA 13 edition updates.]

362.10 Uses Permitted. For the purpose of this article, the first floor of a building shall be that floor that has 50

percent or more of the exterior wall surface area level with or above finished grade. One additional level that is the

first level and not designed for human habitation and used only for vehicle parking, storage, or similar use shall be
permitted. The use of ENT and fittings shall be permitted

in the following:

[(1) not shown]

2) In any building exceeding three floors above grade, ENT shall be concealed within walls, floors, and
ceilings where the walls, floors, and ceilings provide a thermal barrier of material that has at least a 15-
minute finish rating as identified in listings of fire rated assemblies. The 15-minute-finish-rated thermal
barrier shall be permitted to be used for combustible or noncombustible walls, floors, and ceilings.

Exception to (2): Where a fire sprinkler system(5s) is installed in accordance with NFPA 13-2043 2016, Standard for

the Installation of Sprinkler Systems, on all floors, ENT shall be permitted to be used within walls, floors, and

ceilings, exposed or concealed, in buildings exceeding three floors above grade.

[(3) and (4) not shown]

(5) Above suspended ceilings where the suspended ceilings provide a thermal barrier of material that has

at least a 15-minute finish rating as identified in listings of fire-rated assemblies, except as permitted in 362.10(1)(a).

Exception to (5): ENT shall be permitted to be used above suspended ceilings in buildings exceeding three floors

above grade where the building is protected throughout by a fire sprinkler system installed in accordance with

NFPA 13-2643 2016, Standard for the Installation of Sprinkler Systems.

Authority: Health and Safety Code Sections 1250, 1569.72, 1569.78, 1568.02, 1502, 1597 .44, 1597.65,
13108, 13143, 13143.9, 13146, 13210, 13211, 17921, 18949.2, Public Education Code 17074.50
Reference(s): Health and Safety Code Sections 13143, 13211, 18949.2
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